Functional mutation analysis of EGFR family genes and corresponding lymph node metastases in head and neck squamous cell carcinoma.
Tumors with certain mutations in the epidermal growth factor receptor (EGFR) family genes dramatically respond to EGFR inhibitors. Therefore, these mutations are important factors that influence disease progression and patient survival. We previously studied the mutation status of EGFR in patients with head and neck squamous cell carcinoma (HNSCC). However, the mutation status of lymph node metastases and the frequency of mutations in EGFR family genes have not been extensively studied. In this study, we sequenced the catalytic domains of the three other members of the EGFR family, HER2, HER3, and HER4 in 92 clinical samples of HNSCC. We identified a HER2 mutation (K716E) in one sample but no mutations were found in HER3 or HER4. Next to investigate the relationship between EGFR mutations and tumor metastasis, we compared the DNA sequences of the EGFR gene between the primary tumor and the lymph node metastasis in 31 clinical samples. Only one of the patients with an EGFR mutation in the primary HNSCC carried the same mutation (L858R) in the lymph node metastasis. Finally, we explored the tumorigenic potential of the EGFR mutations that we had previously identified and their sensitivity to two different EGFR tyrosine kinase inhibitors (CL-387785, OSI-420). Ba/F3 cells transformed with mutant EGFR genes were sensitive to treatment with lower concentrations of CL-387785 than of OSI-420. These results contribute to our understanding of the genetic basis of drug sensitivity and will help design drugs that specifically target different subtypes of HNSCC.